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(57) ABSTRACT

A printer forms a first adjustment mark and a second adjust-
ment mark on a belt when execution conditions of inter-light
source adjustment or inter-color adjustment processing are
established. In the first adjustment mark, a first toner line is
positioned at a leading end in the moving direction of the belt,
and a second toner line is positioned at a trailing end. In the
second adjustment mark, a second toner line is positioned at
a leading end, and a first toner line is positioned at a trailing
end.

20 Claims, 8 Drawing Sheets
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FIG. 4
<: CONTROL PROCESSING j)
S
_
————«(: RECEIVE PRINT INSTRUCTION :)>
NO YES S2
-
EXECUTION CONDITION OF INTER-LIGHT
SOURCE ADJUSTMENT 1S ESTABL ISHED NO
J YES
FORM INTER-LIGHT SOURCE ADJUSTMENT | ~S3
PATTERN
{

ACQUIRE ELECTROSTATIC LATENT IMAGE | ~S4
FORMING INTERVAL BETWEEN LIGHT SOURCES

|

UPDATE INTER-LIGHT SOURCE ADJUSTMENT | S5
VALUE

S6

_
EXECUTION CONDITION OF INTER-COLOR
ADJUSTMENT 1S ESTABLISHED NO

YES

S7
FORM INTER-COLOR ADJUSTMENT PATTERN |

L

ACQUIRE COLOR SHIFT AMOUNT (FORMING Po- L/~ S8
SITIONS OF ELECTROSTATIC LATENT IMAGES
AMONG COLORS)

‘|’ _/'89
UPDATE INTER-COLOR ADJUSTMENT VALUE

$10
PRINTING PROCESSING 4

<: END j>




US 9,250,561 B2

Sheet 5 of 8

Feb. 2, 2016

U.S. Patent

DX 1OX  2aX  anX  ZOX  OX

1d

iz st iz -

IEEINT
1nd1no
| 40LY4YAN0D

Al

1l
AUl
1d1
¢q

Lal

Al9

o o v | ! £ o { [ ) o o | [ | o | el { 1
cekEeE  EREREE (RERERE
7 - ~
319 %29 319

_ms 1739 40 NOIL103YIQ ONIAON

IHL
CH1

WHOJJAVM
1NdLNO YOSNAS




US 9,250,561 B2

Sheet 6 of 8

Feb. 2, 2016

U.S. Patent

ZAX 99X ZNX  AZ  LOX SOXLNX

ZAXVOX ZNX  NZ  LaX €DX LNX

i

¢d

Lai
cql
Ld1l
Al

1d1
¢ai

YA,

=|r—|—|r—{r—j— —|r={—|—|—|r— —|r=|r—{—|—j—
olo|oio|lolo olololo|o|lo o|lo|olo|o|o
NCY e [CY uard [ NCY et SN = RS (] e [ et 1Y o
- ~ -
AL9 N9 A9
Nms 1739 40 NOIL1O0341d 9SNIAOW

WHO3AVM
1nd1no
401vdvdiNoo

HH1
CHl

WIOJIAVM
1Nd1N0 YOSN4S




U.S. Patent Feb. 2, 2016 Sheet 7 of 8 US 9,250,561 B2

a1 | \
11 R B

]
@
I I
I

61Y
)

Al -
101 e
AL
101
el | AT
10T -

XD1

61K
P

1

P
v

XC8

11
Al I I
1d1
AL |

il | O
Al

62K

]

D3
XD2

XU2

XC7

ai

MOVING DIRECTION OF BELT

a
el
XU1

GOMPARATOR
OUTPUT
WAVEFORM

SENSOR OUTPUT
WAVEFORM

FIG. 7



US 9,250,561 B2

Sheet 8 of 8

Feb. 2, 2016

U.S. Patent

2ax X LaX

X

aav lav

Y e L L e L L R 1 o o o
SR =S [NC] a1 NC] e | ] et == R =S [N [ NG et | NCY et
~ ~ - -

A9 AlL9 1¢9 A9

mn_\ 1739 40 NOI1334Id ONIAOW

WIOJIAVM
1nd1no
401Y4vdHod

IHL
CHl

WIOIAVM
1nd1N0 YOSNAS




US 9,250,561 B2

1
IMAGE FORMING APPARATUS AND
METHOD FOR ADJUSTING FORMING
CONDITION OF IMAGE FORMING
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priorities from Japanese Patent
Application No. 2014-072188 filed on Mar. 31, 2014, the
entire subject matter of which is incorporated herein by ref-
erence.

TECHNICAL FIELD

The present disclosure relates to an image forming appa-
ratus which has a plurality of light sources corresponding to
each developing unit and is capable of forming electrostatic
latent images on a photosensitive member with a plurality of
light beams respectively emitted from a plurality of light
sources.

BACKGROUND

An image forming apparatus which includes a plurality of
light sources corresponding to each developing unit, and a
multi-beam scanning unit configured to form electrostatic
latent images on a photosensitive member with a plurality of
light beams respectively emitted from a plurality of light
sources has been hitherto known. In this image forming appa-
ratus, the electrostatic latent image forming interval between
the light sources which is the interval between the electro-
static latent images formed with a plurality of light beams
corresponding to each developing unit may fluctuate due to
optical errors, mechanical errors, fluctuations in optical sys-
tems with an increase in temperature, or the like, and image
quality may be degraded.

Accordingly, an image forming apparatus which has a
function of adjusting the electrostatic latent image forming
interval between the light sources has been hitherto known
(see, for example, JP-A-2004-098593). Specifically, this
image forming apparatus causes a multi-beam scanning unit
to perform an operation to form so-called solid marks with no
gap between scanning lines only with light beams from the
same light source for each of a plurality of light sources. The
image forming apparatus has a sensor which outputs a signal
according to the positions of a plurality of marks formed on a
photosensitive member, and adjusts the electrostatic latent
image forming interval between the light sources based on the
signal from the sensor.

However, in the image forming apparatus of the related art
described above, in order to adjust the electrostatic latent
image forming interval between the light sources, it is neces-
sary to form solid marks with light beams from the same light
source. The fluctuation in the electrostatic latent image form-
ing interval between the light sources may have an influence
on processing for adjusting the forming positions of the elec-
trostatic latent images by a plurality of light sources which are
the positions of the electrostatic latent images formed with a
plurality of light beams from a plurality of light sources. For
this reason, there has been demand for improvement.

SUMMARY

The present disclosure has been made in view of the above
circumstances, and one of objects of the present disclosure is
to provide a technique capable of achieving at least one of
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adjustment of an electrostatic latent image forming interval
between light sources and suppression of an influence of
fluctuation in the electrostatic latent image forming interval
between the light sources on processing for adjusting the
forming positions of electrostatic latent images by a plurality
oflight sources with a configuration different from the related
art.

According to an illustrative embodiment of the present
invention, there is provided an image forming apparatus
including: at least one photosensitive member; a forming unit
which includes at least one developing unit and a multi-beam
scanning unit having a first light source and a second light
source for each developing unit; a sensor; and a controller.
The controller is configured to: execute mark forming pro-
cessing to control the forming unit to form a first mark and a
second mark on the photosensitive member, the first mark
having the leading end of which in one direction along a sub
scanning direction is formed with a light beam from the first
light source and the trailing end of which is formed with a
light beam from the second light source, and the second mark
having the leading end of which in one direction is formed
with a light beam from the second light source and the trailing
end of which is formed with a light beam from the first light
source; and execute adjustment processing to adjust at least
one of an electrostatic latent image forming interval between
the light sources, which is an interval between electrostatic
latent images formed on the photosensitive member by the
first light source and the second light source, and forming
positions of electrostatic latent images by a plurality of light
sources, which are positions of electrostatic latent images
formed with light beams from the first light source and the
second light source, based on a signal output from the sensor
according to positions of the leading and trailing ends of the
first mark and the leading and trailing ends of the second
mark.

According to another illustrative embodiment of the
present invention, there is provided a method for adjusting a
forming condition of an image forming apparatus comprising
at least one photosensitive member, a forming unit that
includes at least one developing unit and a multi-beam scan-
ning unit having a first light source and a second light source
for each developing unit, a sensor, and a controller. The
method includes: a mark forming step to control the forming
unit to form a first mark and a second mark on the photosen-
sitive member, the first mark having the leading end of which
in one direction along a sub scanning direction is formed with
a light beam from the first light source and the trailing end of
which is formed with a light beam from the second light
source, and the second mark having the leading end of which
in one direction is formed with a light beam from the second
light source and the trailing end of which is formed with a
light beam from the first light source; and an adjustment step
to adjust at least one of an electrostatic latent image forming
interval between the light sources, which is an interval
between electrostatic latent images formed on the photosen-
sitive member by the first light source and the second light
source, and forming positions of electrostatic latent images
by a plurality of light sources, which are positions of electro-
static latent images formed with light beams from the first
light source and the second light source, based on a signal
output from the sensor according to positions of the leading
and trailing ends of the first mark and the leading and trailing
ends of the second mark.

According to still another illustrative embodiment of the
present invention, there is provided a non-transitory com-
puter-readable storage medium storing instruction to control
an image forming apparatus, the image forming apparatus
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including at least one photosensitive member, a forming unit
that includes at least one developing unit and a multi-beam
scanning unit having a first light source and a second light
source corresponding to each developing unit, a sensor, and a
controller. The instructions causes the image forming appa-
ratus to perform: a mark forming processing for controlling
the forming unit to form a first mark and a second mark on the
photosensitive member, the first mark having the leading end
of which in one direction along a sub scanning direction is
formed with a light beam from the first light source and the
trailing end of which is formed with a light beam from the
second light source, and the second mark having the leading
end of which in one direction is formed with a light beam
from the second light source and the trailing end of which is
formed with a light beam from the first light source; and an
adjustment processing for adjusting at least one of an elec-
trostatic latent image forming interval between the light
sources, which is an interval between electrostatic latent
images formed on the photosensitive member by the first light
source and the second light source, and forming positions of
electrostatic latent images by a plurality of light sources,
which are positions of electrostatic latent images formed with
light beams from the first light source and the second light
source, based on a signal output from the sensor according to
positions of the leading and trailing ends of the first mark and
the leading and trailing ends of the second mark.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

FIG. 1 is a schematic view showing the mechanical con-
figuration of a printer according to an embodiment of the
present disclosure;

FIG. 2 is a schematic view showing a configuration of an
exposure unit;

FIG. 3 is a block diagram showing an electrical configura-
tion of the printer;

FIG. 4 is a flowchart showing control processing;

FIG. 5 is a diagram showing an example of an arrangement
of'a mark sensor and an inter-light source adjustment pattern;

FIG. 6 is a diagram showing an example of an inter-color
adjustment pattern;

FIG. 7 is a diagram showing an example of an inter-light
source adjustment pattern of another embodiment; and

FIG. 8 is a diagram showing an example of an inter-light
source adjustment pattern of another embodiment according
to the present disclosure.

DETAILED DESCRIPTION

A printer 1 according to an embodiment of the present
disclosure will be described referring to FIGS. 1 to 6. In the
following description, the right side on the sheet of FIG. 1 is
referred to as the front side F of the printer 1, the deep side on
the sheet is referred to as the right side R of the printer 1, and
the upper side on the sheet is referred to as the upper side U of
the printer 1. The printer 1 is, for example, a direct transfer
tandem type color laser printer which can form a color image
using toner of four colors of black, yellow, magenta, and cyan.
The printer 1 is an example of an image forming apparatus. In
the following description, when there is a distinction among
components of the printer 1 or terms for each color, K (black),
Y (yellow), M (magenta), and C (cyan) meaning the respec-
tive colors are attached to the ends of reference numerals of
the components and the like. In FIG. 1, reference numerals of
the same components among the respective colors are appro-
priately omitted.
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The printer 1 is provided with, inside a body case 1A, a feed
unit 2, an image forming unit 3, a conveying mechanism 4, a
fixing unit 5, and a mark sensor 6.

The feed unit 2 has a tray 11 which is provided in the lowest
part of the printer 1 and can store a plurality of sheets W, a
pickup roller 12, conveying rollers 13, and registration rollers
14. The sheets W stored in the tray 11 are taken one by one by
the pickup roller 12, and are fed to the conveying mechanism
4 through the conveying rollers 13 and the registration rollers
14.

The conveying mechanism 4 has a configuration in which
a belt 23 is stretched between a driving roller 21 and a driven
roller 22. If the driving roller 21 rotates, the surface of the belt
23 opposed to a photosensitive drum 42 moves backward, and
the sheet W fed from the registration rollers 14 is conveyed
from the image forming unit 3 to the fixing unit 5. Inside the
belt 23, four transfer rollers 24K to 24C described below are
arranged in the conveying direction of the sheet W, that is, in
the front-back direction.

The image forming unit 3 has an exposure unit 30 and four
processing units 31K to 31C. The image forming unit 3 and
the fixing unit 5 are an example of a forming unit.

The exposure unit 30 is an example of a multi-beam scan-
ning unit, and has two light sources for each color to form two
scanning lines simultaneously on the photosensitive drum 42
of each color by two light beams respectively emitted from
the two light sources. As shown in FIG. 2, the exposure unit 30
has a first light source 32, a second light source 33, a polygon
mirror 34, a polygon motor 35, a lens 36, and a reflection
mirror 37. Four sets of the first light source 32 and the second
light source 33 are provided corresponding to developing
rollers 44 of four colors described below.

FIG. 2 illustrates a configuration for exposing a photosen-
sitive drum 42K of black. The polygon mirror 34 is an
example of a rotating polygon mirror, and is rotationally
driven by the polygon motor 35 to reflect and deflect a light
beam L1 from the first light source 32 and a light beam [.2
from the second light source 33 by a reflection surface 34A.
The photosensitive drum 42K is irradiated with the deflected
light beams L1 and 1.2 through the lens 36 and the reflection
mirror 37.

The first light source 32 and the second light source 33 are,
for example, laser diodes, and are arranged such that the
photosensitive drum 42K is irradiated with the light beams [.1
and L2 in a sub scanning direction, in other words, in the
rotation direction of the photosensitive drum 42K at an inter-
val. The exposure unit 30 causes at least one of the first light
source 32 and the second light source 33 to emit light accord-
ing to image data corresponding to a print instruction
described below, and forms scanning lines on the surface of
the photosensitive drum 42K to form an electrostatic latent
image. In the drawing, reference numeral [.S1 represents a
first scanning line formed with the light beam [.1, and refer-
ence numeral L.S2 represents a second scanning line formed
with the light beam [.2.

The four processing units 31K to 31C are arranged in the
conveying direction, that is, in the front-back direction. Here-
inafter, the four processing units 31K to 31C have the same
configuration except for the color of toner, and a specific
configuration will be described with the processing unit 31K
corresponding to black as an example.

The processing unit 31K has the transfer roller 24K, a
charger 41, a photosensitive drum 42K, a toner box 43, and a
developing roller 44K. The photosensitive drum 42K is an
example of a photosensitive member, and the developing
roller 44K is an example of a developing unit.
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The charger 41 charges the surface of the photosensitive
drum 42K uniformly. The developing roller 44K supplies
toner in the toner box 43 onto the photosensitive drum 42K,
develops the electrostatic latent image formed by the expo-
sure unit 30, and forms a toner image of black on the photo-
sensitive drum 42K. The transfer roller 24K is arranged to be
opposed to the photosensitive drum 42K through the belt 23
and transfers the toner image formed on the photosensitive
drum 42K to the sheet W.

The sheet W with the toner images of the respective colors
transferred thereto is conveyed to the fixing unit 5 by the
conveying mechanism 4 and is discharged on the top surface
of'the printer 1 after the toner images are heated and fixed by
the fixing unit 5.

The mark sensor 6 is an example of a sensor, is provided on
the back side of the belt 23, and outputs a detection signal
according to the positions of marks 61 formed on the belt 23,
or image density. Specifically, the mark sensor 6 is an optical
sensor having a light projection section 6A which emits light
toward a detection position E set on the belt 23, and a light
reception section 6B which receives reflected light from the
detection position E (see FIG. 5). Hereinafter, it is assumed
that the mark sensor 6 outputs a detection signal having a
higher signal level as the light reception amount is larger. [t is
assumed that the belt 23 has light reflectance higher than
toner, and when no mark is inside a detection area E, the light
reception amount of the mark sensor 6 is larger than when a
mark is inside the detection area E. It is assumed that the
detection area E has a width for a plurality of toner lines
described below.

As shown in FIG. 3, the printer 1 has a driving unit 4A, a
central processing unit (hereinafter, referred to as CPU) 51, a
ROM 52, a RAM 53, anonvolatile memory 54, an application
specific integrated circuit (ASIC) 55, a display unit 56, a
reception unit 57, and a hysteresis comparator 58, in addition
to the feed unit 2 and the like.

The driving unit 4A serves to rotate the photosensitive
drum 42 and the conveying mechanism 4, and is configured to
be capable of changing the rotation speed of the photosensi-
tive drum 42 and the conveying speed of the conveying
mechanism 4 under the control of the CPU 51.

The ROM 52 stores various programs, and various pro-
grams include, for example, a program for executing control
processing described below or a program for controlling the
operation of the respective units of the printer 1. The RAM 53
is used as a work area when the CPU 51 executes various
programs or a temporary storage area of data. The nonvolatile
memory 54 may be a rewritable memory, such as an
NVRAM, a flash memory, an HDD, or an EEPROM.

The CPU 51 is an example of a controller. The CPU 51
controls the respective units of the printer 1 according to a
program read from the ROM 52. The ASIC 55 is, for example,
a hardware circuit configured exclusively for image process-
ing. The display unit 56 has a liquid crystal display, a lamp, or
the like and can display various setting screens, the operation
state of the apparatus, or the like. The reception unit 57 has a
plurality of buttons and is a user interface which receives
various input instructions from the user, a communication
unit which performs communication with an external appa-
ratus (not shown) by a wireless communication system or a
wired communication system, or the like.

The hysteresis comparator 58 compares the level of the
detection signal from the mark sensor 6 with a first threshold
value TH1 and a second threshold value TH2, and outputs a
binary signal according to the comparison result. It is
assumed that the first threshold value TH1 is smaller than the
second threshold value TH2. The CPU 51 executes respective
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kinds of adjustment processing described below based on the
binary signal from the hysteresis comparator 58.

The CPU 51 executes inter-light source adjustment pro-
cessing and inter-color adjustment processing.

The inter-light source adjustment processing is processing
for adjusting electrostatic latent image forming conditions
such that the electrostatic latent image forming interval
between the light sources which is the interval between the
electrostatic latent images formed on the photosensitive drum
42 by the first light source 32 and the second light source 33
becomes a specified interval for each color. In this case, the
forming conditions include, for example, the exposure start
timing of each light source when a light beam of at least one
of the first light source 32 and the second light source 33 is
written to the photosensitive drum 42, the magnification of
the optical system of the exposure unit 30, the rotation speed
of the photosensitive drum 42, and the like. A light source
adjustment value for adjusting the forming conditions is
stored in, for example, the nonvolatile memory 54. The
execution condition of the inter-light source adjustment is, for
example, that the number of printed sheets W after the execu-
tion of previous inter-light source adjustment processing
reaches a first specified number of sheets. The fluctuation in
the electrostatic latent image forming interval between the
light sources includes fluctuation in a main scanning direction
and fluctuation in sub scanning direction.

The inter-color adjustment processing is processing for
adjusting electrostatic latent image forming conditions such
that the mutual shift of the forming positions of the toner
images of the respective colors on the sheet W, called a color
shift, is eliminated. In this case, the forming conditions
include, for example, the time difference between the timing
when the exposure unit 30 starts to expose the photosensitive
drum 42 of a reference color and the timing when the expo-
sure unit 30 starts to expose the photosensitive drum 42 of an
adjustment color, and the like. Hereinafter, the reference
color is black, and the adjustment color is yellow, magenta, or
cyan. An inter-color adjustment value for adjusting the form-
ing conditions is stored in, for example, the nonvolatile
memory 54. The execution condition of inter-color adjust-
ment is, for example, that the number of printed sheets W after
the execution of previous inter-color adjustment processing
reaches a second specified number of sheets smaller than the
first specified number of sheets. The color shift includes a
shift in the main scanning direction and a shift in the sub
scanning direction.

Details of control executed by the CPU 51 will be
described referring to FIGS. 4 to 6. FIGS. 5 and 6 illustrate
patterns P1 and P2 described below, lines attached with char-
acters of LD1 represent first toner lines where the first scan-
ning line L.S1 is developed, and lines attached with characters
of D2 represent second toner lines where the second scan-
ning line [.S2 is developed.

For example, when the printer 1 is powered on, the CPU 51
repeatedly executes control processing shown in FIG. 4 at a
predetermined time interval. In S1 of FIG. 4, the CPU 51 first
determines whether or not the reception unit 57 receives a
print instruction, if it is determined that the print instruction is
not received (S1: NO), ends this control processing, and starts
the control processing again after a predetermined time.

If it is determined that the print instruction is received (S1:
YES), the CPU 51 determines whether or not the execution
conditions of inter-light source adjustment are established
(S2). If it is determined that the execution conditions of inter-
light source adjustment are established (S2: YES), the CPU
51 executes the inter-light source adjustment processing (S3
to S5).
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In S3, the CPU 51 controls the driving unit 4A to rotate the
photosensitive drum 42, the conveying mechanism 4, and the
like, and causes the image forming unit 3 to form an inter-
light source adjustment pattern P1 on the belt 23. The pro-
cessing of S3 is an example of mark forming processing and
a mark forming process. Specifically, the CPU 51 adjusts the
forming conditions based on the last adjustment values stored
in the nonvolatile memory 54, and then causes the image
forming unit 3 to form the inter-light source adjustment pat-
tern P1.

In S3, the rotation speed of the photosensitive drum 42 or
the like is faster than halfthe speed during printing processing
on the sheet W described below (S10 of FIG. 4), and herein-
after, it is assumed that the rotation speed of the photosensi-
tive drum 42 or the like is equal to the speed during the
printing processing on the sheet W or the like. Here, as in the
configuration of the related art, when forming so-called solid
marks in which a plurality of toner lines are arranged with no
interval, since it is necessary to make the rotation speed of the
photosensitive drum 42 or the like half or less the speed
during the printing processing on the sheet W, the mark form-
ing time may be increased. In contrast, since adjustment
marks 61 and 62 described below can be formed in a state
where the rotation speed of the photosensitive drum 42 or the
like is equal to the speed during the printing processing on the
sheet W, it is possible to suppress an increase in mark forming
time.

As shown in FIG. 5, in the inter-light source adjustment
pattern P1, mark groups of the respective colors are arranged
in the sub scanning direction. In the mark group of each color,
two first adjustment marks 61 and one second adjustment
mark 62 are arranged in the sub scanning direction, and the
second adjustment mark 62 is positioned between the two first
adjustment marks 61. In the inter-light source adjustment
pattern P1, the first adjustment mark 61 and the second adjust-
ment mark 62 are alternately arranged as a whole, and the
total number of all marks 61 and 62 is an odd number. With
this, it is possible to suppress wasteful forming of marks
which are not used in inter-light source adjustment, compared
to a case where the total number is an even number. In FIG. 5,
only adjustment marks 61K and 62K of black and an adjust-
ment mark 61Y of yellow are shown.

Each of the adjustment marks 61 and 62 has a rectangular
shape. The first adjustment mark 61 is an example of a first
mark, a first toner line LD1 and a second toner line L.LD2 are
alternately arranged in the moving direction of the belt 23, the
first toner line L.D1 is positioned at the leading end in the
moving direction of the belt 23, and the second toner line LD2
is positioned at the trailing end. The first toner line LD1 and
the second toner line LD2 may not be alternately arranged
between the first toner line LD1 at the leading end and the
second toner line [LD2 at the trailing end, and for example, the
first toner lines LD1 may be arranged successively. The mov-
ing direction of the belt 23 is an example of one direction
along the sub scanning direction, and hereinafter, it is
assumed that the leading end, the trailing end, the front side,
and the rear side mean the leading end, the trailing end, the
front side, and the rear side in the moving direction of the belt
23.

The second adjustment mark 62 is an example of a second
mark, a first toner line LD1 and a second toner line L.LD2 are
alternately arranged in the moving direction of the belt 23, the
second toner line LD2 is positioned at the leading end, and the
first toner line L.D1 is positioned at the trailing end. The first
toner line [L.LD1 and the second toner line LD2 may not be
alternately arranged between the second toner line .LD2 at the
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leading end and the first toner line L.D1 at the trailing end, and
for example, the second toner lines LD2 may be arranged
successively.

The exposure unit 30 forms the electrostatic latent images
of'the adjustment marks 61 and 62 on the photosensitive drum
42 with two light beams [.1 and 1.2 respectively emitted from
the first light source 32 and the second light source 33 for each
color. The exposure unit 30 forms the first adjustment mark 61
and the second adjustment mark 62 on the photosensitive
drum 42 in the same phase in the rotation cycle of the photo-
sensitive drum 42 for each color. For example, the exposure
unit 30 forms the first adjustment mark 61 at a predetermined
position on the photosensitive drum 42, and thereafter, when
the photosensitive drum 42 rotates once and has a phase
advanced by 360 degrees, forms the second adjustment mark
62 atthe predetermined position. For example, when there are
aplurality of phases at the same rotation speed in the rotation
cycle of the photosensitive drum 42, such as a half period, the
first adjustment mark 61 may be formed in one phase among
these phases, and second adjustment mark 62 may be formed
in another phase, whereby both marks 61 and 62 may be
formed at different positions on the photosensitive drum 42.
With this, it is possible to suppress degradation of the accu-
racy of inter-light source adjustment due to rotation irregu-
larity of the photosensitive drum 42.

After the inter-light source adjustment pattern P1 starts to
be formed, the CPU 51 acquires the electrostatic latent image
forming interval between the light sources based on the
binary signal output from the hysteresis comparator 58
according to the leading end and the trailing end of each of the
adjustment marks 61 and 62 for each color (S4). Hereinafter,
the adjustment marks 61K and 62K of black shown in FIG. 5
will be described as an example.

As shown in FIG. 5, the level of the detection signal from
the mark sensor 6 falls when the leading end of each of the
adjustment marks 61K and 62K passes through the detection
area E, and when the level of the detection signal falls below
the first threshold value TH1, the binary signal is inverted
from a low level to a high level. The level of the detection
signal rises when the trailing end of each of the adjustment
marks 61K and 62K passes through the detection area E, and
when the level of the detection signal exceeds the second
threshold value TH2, the level of the binary signal is inverted
from the high level to the low level.

The CPU 51 detects a rising position XU corresponding to
the timing when the binary signal is inverted from the low
level to the high level as the position of the leading end of each
of the adjustment marks 61K and 62K, and detects a falling
position XD corresponding to the timing when the binary
signal is inverted from the high level to the low level as the
position of the trailing end of each of the adjustment marks
61K and 62K. The CPU 51 determines a first position XC1 by
the position of the trailing end of the second adjustment mark
62K and the position of the leading end of the first adjustment
mark 61 positioned on the rear side. The first toner line LD1
is positioned at both of the trailing end of the second adjust-
ment mark 62K and the leading end of the first adjustment
mark 61 positioned on the rear side. Specifically, the CPU 51
obtains the central position of a falling position XD2 corre-
sponding to the second adjustment mark 62K and a rising
position XU1 corresponding to the first adjustment mark 61K
on the rear side, and sets the position as the first position XC1.

The CPU 51 determines a second position XC2 by the
position of the leading end of the second adjustment mark
62K and the position of'the trailing end of the first adjustment
mark 61K positioned on the front side. The second toner line
LD2 is positioned at both of the leading end of the second
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adjustment mark 62K and the trailing end of the first adjust-
ment mark 61K on the front side. Specifically, the CPU 51
obtains a central position of a rising position XU2 corre-
sponding to the second adjustment mark 62K and a falling
position XD1 corresponding to the first adjustment mark 61K
on the front side, and sets the position as the second position
XcCz2.

As will be apparent from FIG. 5, since the first position
XC1 is determined by the positions of the first toner lines
LD1, the first position XC1 is displaced according to the
position of the electrostatic latent image formed with the light
beam [.1 from the first light source 32. Since the second
position XC2 is determined by the positions of the second
toner lines LD2, the second position XC2 is displaced accord-
ing to the position of the electrostatic latent image formed
with the light beam L2 from the second light source 33.
Accordingly, the interval D1 between the first position XC1
and the second position XC2 changes according to the elec-
trostatic latent image forming interval between the light
sources in the sub scanning direction. For this reason, the
CPU 51 can acquire the electrostatic latent image forming
interval between the light sources in the sub scanning direc-
tion based on the interval D1 for each color. In addition, since
the leading and trailing ends which respectively determine the
first position and the second position are close to each other
compared to an embodiment of FIG. 7 described below, it is
possible to adjust the electrostatic latent image forming inter-
val between the light sources with high accuracy.

The influence of hysteresis of the hysteresis comparator 58
may cause the difference between a shift amount 71 of the
rising position XU with respect to the actual position of the
leading end of each of the adjustment marks 61K and 62K and
a shift amount 72 of the falling position XD with respect to
the actual position of the trailing end of each of the adjustment
marks 61K and 62K. Accordingly, the difference in shift
amount due to hysteresis may have an influence on the acqui-
sition accuracy ofthe electrostatic latent image forming inter-
val between the light sources.

However, according to the acquisition method of the elec-
trostatic latent image forming interval between the light
sources described above, it is possible to suppress the influ-
ence of the difference in shift amount. That is, since both of
the first position XC1 and the second position XC2 are deter-
mined by one rising position XU and one falling position XD,
the first position XC1 and the second position XC2 are
equally influenced by the difference in shift amount. Since the
interval D1 is the difference between the first position XC1
and the second position XC2, the influence of the difference
in shift amount is cancelled. Accordingly, the influence of the
difference in shift amount on the acquisition accuracy of the
electrostatic latent image forming interval between the light
sources is suppressed.

If the electrostatic latent image forming interval between
the light sources is acquired, the CPU 51 calculates a light
source adjustment value so as to allow the electrostatic latent
image forming interval between the light sources to become a
specified interval for each color, updates the light source
adjustment value of each color stored in the nonvolatile
memory 54 to the calculated value (S5), and progresses to S6.
The processing of S4 and S5 is an example of adjustment
processing and an adjustment process. In S2, if it is deter-
mined that the execution conditions of inter-light source
adjustment are not established (S2: NO), the CPU 51 does not
perform the processing of S3 to 55, and progresses to S6.

In S6, the CPU 51 determines whether or not the execution
conditions of inter-color adjustment are established. If it is
determined that the execution conditions of inter-color
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10
adjustment are established (S6: YES), the CPU 51 executes
the inter-color adjustment processing (S7 to S9).

In S7, the CPU 51 controls the driving unit 4A to rotate the
photosensitive drum 42 and the like and causes the image
forming unit 3 to form an inter-color adjustment pattern P2 on
the belt 23. The processing of S7 is an example of mark
forming processing and a mark forming process. Specifically,
the CPU 51 adjusts the image forming conditions based on the
last adjustment values stored in the nonvolatile memory 54
and then causes the image forming unit 3 to form the inter-
color adjustment pattern P2. In S7, similarly to the processing
of'S3, the rotation speed of the photosensitive drum 42 or the
like is equal to the speed during the printing processing on the
sheet W, and the exposure unit 30 forms the first adjustment
mark 61 and the second adjustment mark 62 on the photosen-
sitive drum 42 in the same phase in the rotation cycle of the
photosensitive drum 42 for each color.

As shown in FIG. 6, in the inter-color adjustment pattern
P2, one set or a plurality of sets of mark groups of the respec-
tive colors are arranged in the sub scanning direction. In the
mark group of each color, one first adjustment mark 61 and
one second adjustment mark 62 are arranged in the sub scan-
ning direction. In the inter-color adjustment pattern P2, the
first adjustment mark 61 and the second adjustment mark 62
are alternately arranged as a whole, and the total number of all
marks 61 and 62 is an odd number. With this, it is possible to
suppress wasteful forming of marks which are not used in the
inter-color adjustment processing, compared to a case where
the total number is an even number. In FIG. 6, only adjust-
ment marks 61K, 61Y, 62K, and 62Y of black and yellow are
shown.

After the inter-color adjustment pattern P2 starts to be
formed, the CPU 51 acquires a color shift amount based on
the binary signal output from the hysteresis comparator 58
according to the leading end and the trailing end of each of the
adjustment marks 61 and 62 for each adjustment color (S8).
Hereinafter, the adjustment marks 61K, 61Y, 62K, and 62Y of
black and yellow shown in FIG. 6 will be described as an
example.

The CPU 51 determines a position ZK of black based on
the positions of the leading and trailing ends of each of the
first adjustment mark 61K and the second adjustment mark
62K. Specifically, the CPU 51 obtains a central position XC3
of a rising position XU1 and a falling position XD1 corre-
sponding to the first adjustment mark 61K. The CPU 51
obtains a central position XC4 of a rising position XU2 and a
falling position XD2 corresponding to the second adjustment
mark 62K. The CPU 51 sets a central position of the position
XC3 and the position XC4 as the position ZK of black.

The CPU 51 determines a position ZY of yellow based on
the positions of the leading and trailing ends of each of the
first adjustment mark 61Y and the second adjustment mark
62Y. Specifically, the CPU 51 obtains a central position XC5
of a rising position XU1 and a falling position XD1 corre-
sponding to the first adjustment mark 61Y. The CPU 51
obtains a central position XC6 of a rising position XU2 and a
falling position XD2 corresponding to the second adjustment
mark 62Y. The CPU 51 sets a central position of the position
XC5 and the position XC6 as the position ZY of yellow.

The CPU 51 obtains the interval D2 between the position
ZK of black and the position ZY of yellow. The interval D2
changes according to a color shift amount in the sub scanning
direction of yellow with respect to black. For this reason, the
CPU 51 can acquire a color shift amount in the sub scanning
direction based on the interval D2 for each adjustment color.

With the use of the adjustment marks 61 and 62, it is
possible to perform inter-color adjustment while suppressing
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the influence of fluctuation in the electrostatic latent image
forming interval between the light sources. That is, as will be
apparent from FIG. 6, the position ZK of black and the posi-
tion ZY of yellow are respectively determined based on the
first adjustment mark 61K and the second adjustment mark 62
in which the toner lines LD1 and L.D2 positioned at the
leading end and the trailing end are replaced with each other.

The interval D2 is the difference between the position ZK
of'black and the position ZY of yellow, and means the relative
positions of the first adjustment mark 61K and the second
adjustment mark 62. Accordingly, even if there is a shift in
electrostatic latent image forming interval between the light
sources, the shift in electrostatic latent image forming interval
between the light sources is cancelled at the interval D2. For
this reason, it is possible to suppress the influence of fluctua-
tion in the electrostatic latent image forming interval between
the light sources on inter-color adjustment. This is particu-
larly effective when the inter-light source adjustment pro-
cessing is not performed (S2 of FIG. 4: NO), and inter-color
adjustment is performed (S6: YES).

According to the above-described method of inter-color
adjustment, it is possible to suppress the influence of the
difference in shift amount due to hysteresis. That is, all of the
positions XC3 to XC6 are determined by one rising position
XU and one falling position XD, the positions XC3 to XC6
are equally influenced by the difference in shift amount. Since
the positions ZK and ZY of black and yellow are the values
which are determined by the relative relationship between the
positions XC3 and XC5 and the positions XC4 and XC6, the
influence of the difference in shift amount is cancelled.
Accordingly, the influence of the difference in shift amount
on inter-color adjustment is suppressed.

If'the color shift amount is acquired, the CPU 51 calculates
an inter-color adjustment value so as to eliminate the color
shift amount for each adjustment color, updates the inter-
color adjustment value of each adjustment color stored in the
nonvolatile memory 54 to the calculated value (S9), and
progresses to S10. The processing of S8 and S9 is an example
of adjustment processing and an adjustment process. In S6, if
it is determined that the execution conditions of inter-color
adjustment are not established (S6: NO), the CPU 51 does not
perform the processing of S7 to S9, and progresses to S10.

In S10, the CPU 51 performs the printing processing on the
sheet W based on image data of the print instruction, and ends
this control processing. The processing of S10 is an example
of'sheet forming processing. Specifically, the CPU 51 adjusts
the image forming conditions based on the last adjustment
values stored in the nonvolatile memory 54, then, causes the
exposure unit 30 to form the electrostatic latent image on the
photosensitive drum 42 by the two light beams [.1 and 1.2
respectively emitted from the first light source 32 and the
second light source 33 for each color, and causes the devel-
oping roller 44 to develop the electrostatic latent image and to
transfer the electrostatic latent image to the sheet W.

FIG. 7 shows another embodiment according to the present
disclosure. The difference from the above-described embodi-
ment is the acquisition method of the electrostatic latent
image forming interval between the light sources in S4 of
FIG. 4, and other points are the same as the above-described
embodiment. Accordingly, the common parts to the above-
described embodiment are represented by the same reference
numerals, overlapping description will be omitted, and only
different parts will be described below.

As shown in FIG. 7, the CPU 51 determines a first position
XC7 by the position of the trailing end of the second adjust-
ment mark 62K and the position of the leading end of the first
adjustment mark 61 positioned on the front side. The first
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toner line LD1 is positioned at both of the trailing end of the
second adjustment mark 62K and the leading end of the first
adjustment mark 61 positioned on the front side. Specifically,
the CPU 51 obtains a central position of a falling position
XD2 corresponding to the second adjustment mark 62K and
a rising position XU1 corresponding to the first adjustment
mark 61K on the front side, and sets the position as the first
position XC7.

The CPU 51 determines a second position XC8 by the
position of the second toner line LD2 at the leading end of the
second adjustment mark 62K and the position of the second
toner line L.D?2 at the trailing end of the first adjustment mark
61K positioned at the rear side. The second toner line LD2 is
positioned at both of the leading end of the second adjustment
mark 62K and the trailing end of the first adjustment mark
61K positioned at the rear side. Specifically, the CPU 51
obtains a central position of a rising position XU2 corre-
sponding to the second adjustment mark 62K and a falling
position XD1 corresponding to the first adjustment mark 61K
on the rear side, and sets the position as the second position
XC8.

The interval D3 between the first position XC7 and the
second position XC8 changes according to the electrostatic
latent image forming interval between the light sources in the
sub scanning direction. For this reason, the CPU 51 can
acquire the electrostatic latent image forming interval
between the light sources in the sub scanning direction based
on the interval D3 for each color. Since both of the first
position XC7 and the second position XC8 are determined by
one rising position XU and one falling position XD, as in the
embodiment of FIG. 5, the influence of the difference in shift
amount due to hysteresis on the acquisition accuracy of the
electrostatic latent image forming interval between the light
sources is suppressed.

FIG. 8 shows another embodiment according to the present
disclosure. The difference from the above-described embodi-
ment is the pattern formed in S3 of FIG. 4 and the acquisition
method of the electrostatic latent image forming interval
between the light sources in S4, and other points are the same
as the above-described embodiment. Accordingly, the com-
mon parts to the above-described embodiment are repre-
sented by the same reference numerals, overlapping descrip-
tion will be omitted, and only different parts will be described
below.

In S3 of FIG. 4, the CPU 51 causes the image forming unit
3 to form an inter-light source adjustment pattern P3 on the
belt 23. As shown in FIG. 8, the inter-light source adjustment
pattern P3 has the same mark arrangement patterns as the
inter-color adjustment pattern P2 of FIG. 6.

In S4 of FIG. 4, the CPU 51 determines a first mark width
AD1 from the leading end to the trailing end of the first
adjustment mark 61K. Specifically, the CPU 51 sets the dif-
ference between the rising position XU1 and the falling posi-
tion XD1 corresponding to the first adjustment mark 61K as
the first mark width AD 1. The CPU 51 determines a second
mark width AD2 from the leading end to the trailing end of the
second adjustment mark 62K. Specifically, the CPU 51 sets
the difference between the rising position XU2 and the falling
position XD2 corresponding to the second adjustment mark
62K as the second mark width AD2.

Here, in FIG. 8, if the second toner line LD2 is shifted in a
direction away from the first toner line L.D1, the first mark
width AD 1 is widened and the second mark width AD2 is
narrowed. On the contrary, if the second toner line L.D2 is
shifted in a direction approaching the first toner line LD1, the
first mark width AD 1 is narrowed and the second mark width
AD2 is widened. That is, the difference between the first mark
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width AD1 and the second mark width AD2 changes accord-
ing to the electrostatic latent image forming interval between
the light sources in the sub scanning direction.

For this reason, the CPU 51 can acquire the electrostatic
latent image forming interval between the light sources in the
sub scanning direction based on the first mark width AD1 and
the second mark width AD2 for each color. Since both of the
first mark width AD1 and the second mark width AD2 are
determined by one rising position XU and one falling position
XD, as in the embodiment of FIG. 5, the difference in shift
amount due to hysteresis on the acquisition accuracy of the
electrostatic latent image forming interval between the light
sources is suppressed.

According to this embodiment, it is possible to acquire the
electrostatic latent image forming interval between the light
sources based on one first adjustment mark 61 and one second
adjustment mark 62 for each color. Since the inter-light
source adjustment pattern P3 has the same mark arrangement
pattern as the inter-color adjustment pattern P2, in the inter-
color adjustment processing, it is possible to use the inter-
light source adjustment pattern P3 as the inter-color adjust-
ment pattern.

The technique disclosed in the present disclosure is not
limited to the embodiment described above and illustrated in
the drawings. The following embodiments are also included
in the scope of the present disclosure.

An “image forming apparatus” is not limited to a direct
transfer tandem type color laser printer, and for example, may
be other types of image forming apparatuses, such as an
intermediate transfer type and a four-cycle type. The image
forming apparatus may be a monochrome-dedicated image
forming apparatus as well as a color image forming appara-
tus. The image forming apparatus may be a single printer, a
copying machine, a facsimile machine, or a multi function
device.

A “multi-beam scanning unit” has three or more light
sources, and may have a configuration in which three or more
scanning lines can be formed on a photosensitive member
simultaneously by light beams respectively emitted from the
three or more light sources. In the foregoing embodiment,
although the exposure unit 30 has a configuration in which
one polygon mirror 34 is used for the four colors, the polygon
mirror 34 may be provided for each color.

A “sensor” is not limited to the mark sensor 6, and for
example, may be a sensor which outputs a detection signal
according to an electrostatic latent image or a toner image of
a mark formed on the photosensitive drum 42.

The printer 1 may include a comparator which compares a
detection signal with one threshold value, without including a
hysteresis comparator.

A “controller” has a configuration in which the respective
kinds of processing of FIG. 4 are executed by the single CPU
51. However, the present disclosure is not limited thereto, and
the controller may have a configuration in which the respec-
tive kinds of processing of FIG. 4 are executed by a plurality
of CPUs, a configuration in which the respective kinds of
processing of FIG. 4 are executed only by a dedicated hard-
ware circuit, such as the ASIC 55, or a configuration in which
the respective kinds of processing of FIG. 4 are executed by a
CPU and a hardware circuit.

Each of the adjustment marks 61 and 62 may be made of a
pair of bar marks, and may have a shape in which at least one
of the bar marks is inclined at a predetermined angle with
respect to the main scanning direction. With this shape, it is
possible to perform inter-light source adjustment or inter-
color adjustment in the main scanning direction as well as the
sub scanning direction. The positions of the adjustment marks
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61 and 62 may not be arranged in the sub scanning direction.
For example, if the printer 1 has a configuration in which a
plurality of mark sensors 6 are arranged in the main scanning
direction, the positions of the adjustment marks 61 and 62
may be shifted in the main scanning direction.

When itis determined that the execution conditions of both
of inter-light source adjustment and inter-color adjustment
are established, the CPU 51 may execute the inter-color
adjustment processing using the adjustment marks 61 and 62
of the inter-light source adjustment pattern P1 without form-
ing the inter-color adjustment pattern P2. For example, the
CPU 51 may acquire the color shift amount of the adjustment
color based on the leading and trailing ends of one of the two
first adjustment marks 61 and the second adjustment mark 62
in the mark group for each color.

The CPU 51 may execute either the inter-light source
adjustment processing or the inter-color adjustment process-
ing. The CPU 51 may perform one of the inter-light source
adjustment processing and the inter-color adjustment pro-
cessing by a known adjustment method other than the above-
described method.

In the inter-color adjustment processing of FIG. 6, for
example, the CPU 51 may obtain the first interval between the
leading end of the first adjustment mark 61K of black and the
leading end of the first adjustment mark 61Y of yellow, may
determine the second interval between the leading end of the
second adjustment mark 62K of black and the leading end of
the second adjustment mark 62Y of yellow, and may acquire
acolor shift amount from the average value of the first interval
and the second interval. The CPU 51 may obtain the third
interval between the trailing end of the first adjustment mark
61K of black and the trailing end of the first adjustment mark
61Y of'yellow, may determine the fourth interval between the
trailing end of the second adjustment mark 62K of black and
the trailing end of the second adjustment mark 62Y of yellow,
and may acquire a color shift amount from the average value
of'the third interval and the fourth interval. After the execution
of'the inter-light source adjustment, the color shift amount of
each adjustment color may be acquired by one of the first
adjustment mark 61 and the second adjustment mark 62.

What is claimed is:

1. An image forming apparatus comprising:

at least one photosensitive member;

a forming unit comprising at least one developing unit and

a multi-beam scanning unit having a first light source
and a second light source for each developing unit;

a sensor; and

a controller configured to:

execute mark forming processing to control the forming

unit to form a first mark and a second mark on the
photosensitive member, the first mark having the leading
end of which in one direction along a sub scanning
direction is formed with a light beam from the first light
source and the trailing end of which is formed with a
light beam from the second light source, and the second
mark having the leading end of which in one direction is
formed with a light beam from the second light source
and the trailing end of which is formed with a light beam
from the first light source; and

execute adjustment processing to adjust at least one of an

electrostatic latent image forming interval between the
light sources, which is an interval between electrostatic
latent images formed on the photosensitive member by
the first light source and the second light source, and
forming positions of electrostatic latent images by a
plurality of light sources, which are positions of electro-
static latent images formed with light beams from the
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first light source and the second light source, based on a
signal output from the sensor according to positions of
the leading and trailing ends of the first mark and the
leading and trailing ends of the second mark.

2. The image forming apparatus according to claim 1,

wherein the controller adjusts, in the adjustment process-
ing, the electrostatic latent image forming interval
between the light sources based on a distance between a
first position determined by the leading end of the first
mark and the trailing end of the second mark and a
second position determined by the trailing end of the
first mark and the leading end of the second mark.

3. The image forming apparatus according to claim 2,

wherein the controller forms the second mark between two
of the first marks in one direction in the mark forming
processing,

wherein the first position is a position which is determined
by the trailing end of the second mark and the leading
end of the first mark positioned after the second mark in
the one direction, and

wherein the second position is a position which is deter-
mined by the leading end of the second mark and the
trailing end of the first mark positioned ahead of the
second mark in the one direction.

4. The image forming apparatus according to claim 2,

wherein, in the mark forming processing, the controller
alternately forms the first mark and the second mark in
the one direction, and the total number of first marks and
second marks to be formed is an odd number.

5. The image forming apparatus according to claim 2 fur-

ther comprising:

a hysteresis comparator,

wherein the signal in the adjustment processing is a signal
output from the sensor through the hysteresis compara-
tor.

6. The image forming apparatus according to claim 1,

wherein, in the adjustment processing, the controller
adjusts the electrostatic latent image forming interval
between the light sources based on a difference between
a first mark width from the leading end to the trailing end
of the first mark and a second mark width from the
leading end to the trailing end of the second mark.

7. The image forming apparatus according to claim 1,

wherein the photosensitive member is a rotating body that
rotates around a rotation axis along a main scanning
direction, and

wherein, in the mark forming processing, the controller
controls the forming unit to form the first mark and the
second mark on the photosensitive member in the same
phase in a rotation cycle of the photosensitive member.

8. The image forming apparatus according to claim 1,

wherein the forming unit comprises a plurality of develop-
ing units which accommodate toner of different colors,

wherein a plurality of photosensitive members are pro-
vided corresponding to the plurality of developing units,
and

wherein the controller executes inter-color adjustment pro-
cessing to control the forming unit to form, for each of
the plurality of developing units and photosensitive
members, one of the first mark and the second mark and
to adjust relative forming positions of the electrostatic
latent images among the colors based on a signal output
from the sensor according to the one of the first mark and
the second mark.
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9. The image forming apparatus according to claim 1,

wherein the photosensitive member is a rotating body that
rotates around a rotation axis along a main scanning
direction,

wherein the controller executes sheet forming processing
to control the forming unit to form, on the photosensitive
member, electrostatic latent images to be transferred to a
sheet with two light beams from the first light source and
the second light source, and

wherein, in the mark forming processing, the controller
controls the photosensitive member to rotate at the same
speed as the speed at the time of the execution of the
sheet forming processing to form the first mark and the
second mark.

10. The image forming apparatus according to claim 1,

wherein the forming unit comprises a plurality of develop-
ing units which accommodate toner of different colors,

wherein a plurality of photosensitive members are pro-
vided corresponding to the plurality of developing units,

wherein, in the mark forming processing, the controller
controls the forming unit to form the first mark and the
second mark for each of the plurality of developing units
and photosensitive members, and

wherein, in the adjustment processing, the controller
adjusts the forming positions of the electrostatic latent
images among the colors based on relative positions of
the first mark and the second mark among the colors.

11. A method for adjusting a forming condition of an image

forming apparatus comprising at least one photosensitive
member, a forming unit that comprises at least one develop-
ing unit and a multi-beam scanning unit having a first light
source and a second light source for each developing unit, a
sensor, and a controller, the method comprising:

a mark forming step to control the forming unit to form a
first mark and a second mark on the photosensitive mem-
ber, the first mark having the leading end of which in one
direction along a sub scanning direction is formed with
a light beam from the first light source and the trailing
end of which is formed with a light beam from the
second light source, and the second mark having the
leading end of which in one direction is formed with a
light beam from the second light source and the trailing
end of which is formed with a light beam from the first
light source; and

an adjustment step to adjust at least one of an electrostatic
latent image forming interval between the light sources,
which is an interval between electrostatic latent images
formed on the photosensitive member by the first light
source and the second light source, and forming posi-
tions of electrostatic latent images by a plurality of light
sources, which are positions of electrostatic latent
images formed with light beams from the first light
source and the second light source, based on a signal
output from the sensor according to positions of the
leading and trailing ends of the first mark and the leading
and trailing ends of the second mark.

12. The method according to claim 11 further comprising:

adjusting, in the adjustment processing, the electrostatic
latent image forming interval between the light sources
based on a distance between a first position determined
by the leading end of the first mark and the trailing end
of the second mark and a second position determined by
the trailing end of the first mark and the leading end of
the second mark.

13. The method according to claim 12,

wherein the second mark is formed between two of the first
marks in one direction in the mark forming processing,
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wherein the first position is a position which is determined
by the trailing end of the second mark and the leading
end of the first mark positioned after the second mark in
the one direction, and

wherein the second position is a position which is deter-

mined by the leading end of the second mark and the
trailing end of the first mark positioned ahead of the
second mark in the one direction.

14. The method according to claim 12,

wherein, in the mark forming processing, the first mark and

the second mark are alternately formed in the one direc-
tion, and the total number of first marks and second
marks to be formed is an odd number.

15. The method according to claim 12,

wherein the image forming apparatus further comprises a

hysteresis comparator,

wherein the signal in the adjustment processing is a signal

output from the sensor through the hysteresis compara-
tor.

16. A non-transitory computer-readable storage medium
storing instruction to control an image forming apparatus, the
image forming apparatus comprising at least one photosen-
sitive member, a forming unit that comprises at least one
developing unit and a multi-beam scanning unit having a first
light source and a second light source corresponding to each
developing unit, a sensor, and a controller, the instructions
causing the image forming apparatus to perform:

amark forming processing for controlling the forming unit

to form a first mark and a second mark on the photosen-
sitive member, the first mark having the leading end of
which in one direction along a sub scanning direction is
formed with a light beam from the first light source and
the trailing end of which is formed with a light beam
from the second light source, and the second mark hav-
ing the leading end of which in one direction is formed
with a light beam from the second light source and the
trailing end of which is formed with a light beam from
the first light source; and

an adjustment processing for adjusting at least one of an

electrostatic latent image forming interval between the
light sources, which is an interval between electrostatic
latent images formed on the photosensitive member by
the first light source and the second light source, and
forming positions of electrostatic latent images by a
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plurality of light sources, which are positions of electro-
static latent images formed with light beams from the
first light source and the second light source, based on a
signal output from the sensor according to positions of
the leading and trailing ends of the first mark and the
leading and trailing ends of the second mark.
17. The non-transitory computer-readable storage medium
according to claim 16,
wherein the instructions further causes the image forming
apparatus to perform:
adjusting, in the adjustment processing, the electrostatic
latent image forming interval between the light sources
based on a distance between a first position determined
by the leading end of the first mark and the trailing end
of the second mark and a second position determined by
the trailing end of the first mark and the leading end of
the second mark.
18. The non-transitory computer-readable storage medium
according to claim 17,
wherein the second mark is formed between two of the first
marks in one direction in the mark forming processing,
wherein the first position is a position which is determined
by the trailing end of the second mark and the leading
end of the first mark positioned after the second mark in
the one direction, and
wherein the second position is a position which is deter-
mined by the leading end of the second mark and the
trailing end of the first mark positioned ahead of the
second mark in the one direction.
19. The non-transitory computer-readable storage medium
according to claim 17,
wherein, in the mark forming processing, the first mark and
the second mark are alternately formed in the one direc-
tion, and the total number of first marks and second
marks to be formed is an odd number.
20. The non-transitory computer-readable storage medium
according to claim 17,
wherein the image forming apparatus further comprises a
hysteresis comparator,
wherein the signal in the adjustment processing is a signal
output from the sensor through the hysteresis compara-
tor.



